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1020010031530 „ mx[: 20 01/12/27 

[gag §sh;d kim.geun bae 

[^EJ^Ss] 610414-1093716 
[^ESSl 330-300 

tSyS S2MI 508&IXI 

i^m K r 

^ais ni4252i a soil as* mm mms M6o^ 

(2|) ch £ |oj 
Sils (21) 

Dl^ggJg] 20 a 29,000 £j 

[^^aaS] 22 ^ 22,000 & 

0 a o c! 

[4JAFS^?S] 6 S 301,000 gj 

352,000 S 

[S^AiWJ 1 . fi^Ai- gAilAi(£2)_1S 
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1020010031530 ^ Q ^ } . 

^ ^# *a M, €s £^ ^ev^ £ 3§ 

£ 4 
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1020010031530 # ^ 

3# o]x} ^ # ^o] ^ {METHOD OF PREPARING POSITIVE 

ACTIVE MATERIAL FOR RECHARGEABLE LITHIUM BATTERY} 

€ ^ SEM a>^1. 

£ 2a, £ 2b 2c£r zj-zj- £ ^ A]oj ] 3 ^ h]^^ ^ ^ 

5]- ^1^^ %#^o| EDX lJ.^^ ^ejjir 

^ XRD iflfi-g- M-^H^ ^eflH. 

*fl^€ ^ oi^.^ 3 o] o 1C ^o. 

^ oj-g-^V ^o] Q.IC ufEj-ufl ZLEflS. 

^3 ^ ol^.^ 3*1 *d*1^ 4o)# q.^ 

£ 7a, 8a ^ 9afe ^ *j A]ofl 9> a]jiIofl g ^ ^ ^ 

n SEM 4*1. 
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1020010031530 „ 

£• 7b, 8b % 9b^ 43" S. 7a, 8a * 9a-& 8*fl SNJaH SEM 

i ll£- ^r*%2\ 9; H ] H ^1 8 ^ alaH^ 9^ <#q- oj.g. 

$ ^^1 3*1^ ^efl^ 

£ 12^ £ ^a]o}] 9> a)^ 8 ^ 10S j ^-g^ oj-g. 

$ ^ 3*13 4°]t ^ uj-Bf^fl ZLEflS. 

<12> [a^aJ- o] .g. «o>] 

* 4Bfg]^ ^ ^ ol^ ^.g. OH- ^ # ^o] ^ 

<14> C^efi 7]^] 

E]f- oj*> 3*)- 7>^^O.S. ^# o]£o] Aj-cl ^ ^ 7] . 7 j.^ # ^ 

^l^H, £)# o]^ol nl £=L6\]*\ Aj-oj/^^ ^o, 



<13> 



<15> 
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1020010031530 „ ^ 2001/12/27 



<16> 



<17> 



A f-§-«" ^-f ^HSfolE( dendrite) ^ 1^05. o]*V ^ ^ 

^# ^# tflA] uj^g ^ cr- j£ ± -oj ^ i7j] 

°<f^ ^7l)i4 0 l = (chalcogenide) s^#o] x]-g-£]j7 oio C j i 

^ <fe LiCo0 2 , LiMn 2 0 4 , LiNi0 2 , LiNi i- x Co x 0 2 (0<x<l) , LiMnOs f-sj ^ 

o] 5U^ t^o| 7)b *)-M-, -g-^ol 014. LiNi0 2 ^ 

^ «-#*J * 7HJ- ao] ^ #3 -g-^o^ ^ s.^^. q. 

3*1 -f^tf ^ Jiom 7 }z)o} y^tfe #3 

Li 2 C0 3 )3 Co 3 0 4 « ^wlrflsL ^, 91 800t-1000r^oH^ 

fc*|Bj*Hr LiCo0 2 *\}^-^ # <f= SJcf. av 71 ^ ^oflA], ^ 

3*H, ^ ^ J7A^ 3^ - £ ol^ 



<18> 



42-6 



1020010031530 ^ 1W: 2001/12/27 

<20> £ ^o] ^ H>€ xH# ^ ^ ^ _ 1# ^ ^o. Ho> 

*d l+EMfc ^ ^ ^ # o)^ ^.g. ## 

[^S] ^ £ *)-.§-] 

-i -i e a o i i n "r~i , s o t- *H-er -cl-5. ^•^(lithuim source), 
^ #^ (metal source) 3? i^S #^M- itfSfe i^g -g.^^. ^^fji; 

<22> o) t } igxgg. ^ ^^xj -gig £4. 

£ stiTil, ##31 ^ q^Tfl «-#iJ°} 7] -a ^ oj^oi s 

^8. power) ^ s.^o] -f^ji ^ hv^ -g-^o) 
^ ^]2t ^ 0)4. 

£ ^1^ #*\, E]# ^ Mf # ^ ^ £3g # 
£tr*Hr -g-^-g. 3^ H j£ S ^^W. 



<23> 



42-7 



10200X0031530 ^ ^. 2Viynm 



<25> 



<26> 



<27> 



<28> 



^i, o]e^V =^<LSfc Mg> A1> Co> K> Na> Ca> Si> Ti> ^ ^ ^ B( 
As, Zr, m. Mn, Cr, Ge, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm. Sm, Eu, Gd, Tb, 
Dy, Ho, Er, Ta, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, 
No, Lr Hi^r oli-o] A]-g-^. ^ 0,4 

£3g fl ^ -g-oH S ^ # o) ^nflo]] -g-Sfl^ ^€ 

^* #7| £^ M*M^fe ^ n)l^A>olH, oflJL Af 

A1(N0 3 ) 3 ^ ^ «H-# ^>o] H (V 2 0 5 ) ^o] 014. 

fl^ -MlSfe #7j £3g MA ]^ - o Xjl> flHa Vol ^o]^ 

« -g-nfl £ A)-g-^ flo.^ ^ tfla^ol ofl S u,]^, o 1 ]^ > xr^ 

•a- je^ o]^ is ^o s v # -4 7^-0] Cl tfl^i c 4 ^ ^ ^ 

^(branched) ^31 = , d?]e^ ^) 7j.j£i4|o]E rc- oJ^e =_g. =. ^ 014 

-s-^s 4-§-^^ ^-foflfe -g-nfli- ^i7]5f7i ^<l>, <« 

#7] -g-ofl^ 0 5 ^ 20%7 |_ H ^aj^ f £Jg ^ OJ} ^ 

0.5% nluvo]^ Af-g-^ .g.*^ M7> ^ A]7j . ol ^ fe 
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1020010031530 #af o^ f: 2 ^ m2 , 21 

313- , 20%« i^Tfi ^ -g-oj}^ o> #7 ] 0^4- ^]*o] 

(manganese source), ^ s #^( coba i t S0U rce), ^Js. #2 (nickel 

source) lE^r #^( nicke i manganese source)^- *M o]# a>-§- 

* T XI 4. A o V 7] -^JL #^5.^ oH] E flo]E ; nJ-^V t^Afojc cc^ 

nV^ i4ole Efl o]Hl- Aj-g-^- - Aj- 7 , 2tI MSfe 3 tl M^l 

a*j= <£ S M ^ ^ hItt nj-Ti ^jl OT « 

* M afe °J €s f-^# ^] «gAig - £ ^ ^ 

^^1, #71 o] €s MSfe H 3 P0 4 » Af-frtf - ol^. ^. 7 ) ^ 0^ 

* s M. q 4 o± K M> ^ €jl ^ ^ 
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<31> 



1020010031530 01 ,, 0rtrt , 

2001/12/27 

W ^ -g-n fl7> £¥ ^ nfl^ )(solvent _ free) ^ A] - f 



<32> 



#^4 4ts $ -^ V o] ^o] 4^31^1 

tfa. 500°Ci_L4 =9-Mfc 453.2° C a] -g-^-g- ^ ^ #o) ^ f _o ^ ^ 
<H W^l #4. SL*. 2*h ^ej ^£ 7 > 700^4 ^ ^oflfc 

<£jl ( 900 1: Jit). fr* ^ofl^ ^ #0 ) ^s)o] ^efe ^ 

4-8-1- ^je *u. o] # 3^ ^ £^ ^ ^ ^ 

4. 



<34> 
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1020010031530 * rt rtl . 

#^ V}*}: 2001/12/27 

tfl*I 93 S^c].. 

<36> u 

<37> Li x Mn 1 - y M' y A 2 

<38> [^.^ 2 ] 

<39> Li x Mni_ y M' y 0 2 - z A z 

<40> [sj-tJ-Al 3] 

<41> Li x Mn 2 0 4 _ z A z 

<42> [Sf-^i 4] 

<43> Li x Mn 2 - y M' y A 4 

<44> 5] 

<45 > Li x M!- y MVA 2 

<46> [S)-*H 6] 

<47 > Li x M0 2 _ z A 2 

<48> 7] 

<49> Li x Ni 1 _ y Co y Ofe- 1 A 1 

<50> [j^, 8] 

<51> Li x Nii-y_ z CoyM' z A ff 

<52> g] 
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1020010031530 ^ 0 ^ }: 

<53> LixNij-y-zMnyM'.^ 

<54> (av 7] 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < 

a<2o}n, ^ Ni Co°U, M'tt Mg, Al , Co, K, Na, Ca, Si, Ti , Sn, V, 

Ge, Ga, B, As, Zr, Ni , Cr, Ge, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, 
Fm, Md, No Lr 5. o^o^ ^ofl^ ^^}^ *M-E SH-fa] ^o)jl ( m .o. 
Mg, Al, K, Na, Ca, Si , Ti , Sn, V, Ge, Ga, B, As, Zr, Mn, Cr, Ge, Sr, V, Sc, 
Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, 
U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No ^ LrS. o]^.o]^ ^oflx-J ^e^]- 
^^ojol, Afe o, F, S * PS °1^H*1 a±i»£]^ ^^o] 

4.) 

<56> (uljaofl l) 

<57 > Mn(N0 3 ) 2 4 Ni(N0 3 ) 2 « #°fl -§-«fl*H Mn-Ni ^-g-°Jj-g- *fl^ r 34. o] - 
NH 4 (0H) 2 * $7>*H PH# a^fltj-. o]nj| f Mn4 Ni o] ^ 
(coprecipitation)S]°1 Mn 0 .75Ni 0 .25(0H) 2 7f ^S^l^cf. 



<55> 
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<58> 



1020010031530 rtl , 

#^ °^^f: 2001/12/27 

Li, Mn $ Ni4 ^^«17> Li/(Mn+Ni)=l/lol Mn 0 . 75 Nio. 25 (OH) 2 ^ 
LiOH# ^*H, o] M ^o]^ n)]^ (grindingmedia) ^ ofl^oflA! ^ AJ- 



<59> 



<60> 



825^ 1 5 a)^o> 2af ^ej^gtf. fc*^ M* -325 nfl4^ £^7] 
(sieve) * ol-g.* H LiMm.5Nio.5O4 <8^ 

*)^& LiMni.5Nio.5O4 °<J=^ ^^/#^U1^3Z)1-EIS. Hfo]^/^ £ 

<M* 94/3/3 f^lJL N-**^*^ Mo| | ^ #e ^ # ^ 

A1-3E«* *j#o] i. 6cm o] ^ os ^ jfl^at^ 
<y=-4, ^Cfresh) Bj# rfl-o^ a^H H _v 

- W 2016 W ^2^594. °l°fl, 3^0^ 1M 

LiPF 6 7> -§-*fl£ «fl««7>Jitilo)E4 ^H^viloHo] £^ 
* a >-§-^aa4. 



< 61 > (HlJlofl 2) 

<62> 



<63> (H)jaofl 3) 
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1020010031530 rtl , 

#^ 2001/12/27 

14 ^Al^f^cf. 
<65> (UjJUojl 4) 

<*> Mn(N0 3 ) 2 4 Ni(N0 3 ) 2 # -§-*fl*H Mn-Ni ^-§-o» # . o] - 

NH 4 (0H) 2 # «7>*H pH # a«^5ft4. olnfl, Mnjzf Ni o] 
(coprecipitation)sM Mn 0 .8Ni 0 . 2 (0H) 2 7l- 

Li, Mn ^ Ni4 W»)7} Li/(Mn + Ni)=l/lol s,^ Mno. 8 Ni 0 . 2 (OH) 2 4 LiOH 



<67> 



<68> 



<69> 



° ] ^^ 450°C«)H 10A)^<t> ^^1^4. 

750^ 20^)^0). 2 ^ M* -325 ^ *iM 

* °1^H £^*H LiMnj.gNio.4O4 ^ £?M- ^1^>S4. 

*fl^€ LiMn1.gNio.4O4 ^^/#2]H]^e]cfl l-^efoi^. 

4^/^ 94/3/3 JMIM*^ 4 „ H ^ ^ 

°1 ^ tt*4 25^ m tf-m Al-i«a *H1 100 

*m A1-3E«* *]#o] i. 6cra o] oj^ ^ 

^424. *A*€ *^4, <^-l ^ ^ # -4^ ^03. # 
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<72> 



1020010031530 - , , , 

#^ H*F: 2001/12/27 

lMLiPF 6 7f -g-sfl^ ii^ fll1 , 0 ,H<4 cjll^^olHci ^ ^. OJJ(1/1 * 

<70> (H)jEofl 5) 

Mn(N0 3 ) 2 4 Ni(N0 3 ) 2 « #4, -g-*fl* H Mn-Ni ^-g-°J^ ^^4. G ] - 
^ m * m *- ***H PH# a****. o H , ^ Nio] ^ 
(coprecipitation)sM Mno. 7 Nio. 3 (OH) 2 7l- ^^4. 

Li, Mn - Ni^ WH]7>> Li/aWTiM/H Mno. 7 Ni 0 . 3 (OH) 2 ^ LiOH 

<W 450toJlAi 1QA] ^ OJ ^ MBJ# 4^4. 

1* MSI* *** Wos * ^ 4A] ^ ^ ^ 

750t^ 20 ^o_v 2 , f MBWa4> MSJ ^ # ^ _ 325 ^ ^ 

* ° ] *^ ***H LiMm.4Nio.6O4 ^1^4. 

<?4> 42,%. LiMni.4Nio.gO4 fctf/fcBjHjtfejfl ^0^0,*= 

£«* 94/3/3 * Ws M Wt ^ ^ ^ ^ 

***«4. W m^l ^ e} # ^ 4 ^h # 

^ ^ W 2016 Bfo^ w m ^ 
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1020010031530 

#3 2001/12/27 

1M LiPF 6 7> -g-*fl*) o)|««^i±ti)olE^ ^od^^jimo]^ ^ _g. OJj(1/1 « 

<75> (H]j20fl 6) 

< 76 > Mn(N0 3 ) 2 ^ Ni(N0 3 ) 2 l- *<* *sfl*H Mn-Ni ^-g-aj* ^^4. 0 ] - 
*«M NH 4 (0H) 2 » ^7^H P H« olofl, ^4 Ni o, ^, 

(coprecipitation)sM Mno. 75 Nio.25(OH) 2 7j- ;fes|$jcf. 

Li, Mn, Ni ^ Al^ ^ H l 7> Li/(Mn + Ni)/Alol 1/1/0.030] s]^, M n 0 . 75 
Ni 0 .25(0H) 2> LiOH $ A1 2 0 3 *. o] ## o,,^^ ^ 

>m-8-*h <*w- 3o^-?i *«-*>sa4. 

«*N€ WIS * ^W^*] ^ ^ * Wsa4 . o, 

W* 750t«M ^ 2%} *«« -325 44 

3] £- 7 ] # LiMm.5Nio.5Alo.01O4 ^ 



£4. 

<79> 



<80> 



LiMm.5Nio.5Alo.OlO4 ^ ¥«4/#i!)Ultis]« #^£fo] H Hfo] 
3/^1 JE^]« 94/3/3 W»)3. *H N-H«i|*2|e ^-nflofl ^ ^ # 

-a«3 A1-3E«* *J#oJ i. 6cm oj 

MH H 2 oi6 ^ an w ^» oH( ^ L . pFg 
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<84> 



1020010031530 

2001/12/27 

<81> (H]UZa}] 7) 

Li, Mn, Ni £ MS] ^ H ) 7 > Li/(Mn + Ni )/Al o] 1/1/0.70] s]^ 
Mno.75Ni 0 . 25 (OH) 2 , LiOH - A1 2 0 3 m ^ * # ^ ^ g 

<83> ( ^ A)ojl 1} 

Mn(N0 3 ) 2 4 NiCN0 3 ) 2 lr IM) **fl*H Mn-Ni 4>*«!* to^cf. o, - 
*<M NH 4 (0H) 2 * *7HH pH# o]nfl> ^ Nio] 

^.75^0.25(010^] ;fe£]&4. 
<- 5 *«,*, Al-o,^^^ ^ 95 ^ ^ 

Li, Mn, Ni « Al^ Li/(Mn + Ni)/Al=l/l/ 0 .0lo] ^ Li0 H*f 4 

Mn 0 . 75 Nio. 25 (OH) 2 * 5% Al-o)^^o lH ofl^ ^ ^ ^ Q] 
pfic ^ o, m#o] £J = w 

^ 1*} Lion* aw* ^ MM w 



<86> 



<87> 
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1020010031530 rtl , 

#3 2001/12/27 

2 ^ W3J# Mb) ^. # ^ _ 325 ^ 

^ oi £# ^ LiUm.gNio.sAlo.oACoff stoichiometry) 

<88> aflat^ Lillm.5Nio.5Alo.01O4 °<J^ #l-^/#s]u]y^cj) #^o.e).o)^ u j.oi 
c-l/^i SL^* 94/3/3 #^*ls «M N-mHsj*^ M<H| ^ %# 

*1#0] l. 6cm O] Oj^o] OJ^O. ^^ Scf 

W 2016 Bfog^ ^ OJ w oH( 1M L . pFg 

oo> 2) 

<91 > Mn(N0 3 ) 2 ^ Ni(N0 3 ) 2 « -g-Sfl*H Mn-Ni ^-JJ-g- 4^}%^. o) - 
-§-«W NH 4 (0H) 2 !- ^7^H PH« Sl^cf. ojnU, Mn4 Nio] 
Mn 0.75Ni 0 .25(OH) 2 °l 

5 Al-ol^s^o]^. 95 ^. fl . H 5% 

<93> Li, Mn, Ni * Al^ **Hl7f Li/(Mn+Ni)/Al=l/l/0.03ol sqjEJj. Li 0H<4 ^ 
Mn 0 .75Nio.25(OH) 2 ^ 5% Al-ol^xcs^Afo) = ofl^ _g.oj}.o. ^ o] 
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1020010031530 ^ ^ 

2<H*! £tr#^ 500S4H 1<W3 -7)1- |i-o)^(air flow) a^ofl 

m sajajsn LiOH» zmx] ***\at±. 3*133 «n s v^ ^oj* 

7)1 °1°H, isf 1^ # M 850S4H ^7)1- 

1 5 A)^ ^OJ 2 ^ ^^5)1- ^A)^4. 

-325 ofl^ * S ^ og £# ^ LiMn 1 . 5 Nio.5Alo.030 4 (off 

stoichiometry) <£q- £-!M; ^S)-$4. 

<95> ^3.3 LiMnx.5Nio.5AIo.03O4 *#^/#s)h]^5)^I #^40)= 40] 

cl/^i -E*d*fll- 94/3/3 f^lii. *H N-nfll41-5)s. _g. D |H] ^ ## 
* fce]3j* ^*r34. ^1 £33* 25^m ^*))£] A1-5L<^ ^ ^ 100 ^ JjL^jg. 
■2%^ ^, 4#o) i.6cm?l <£^-§. 7i)^)-^4. 

HHH 2016 4^^ so] ^ ^d^ll- ^a*Fsa4. °H, xj^ojjo^ 1MLi p F6 

<97> (Aj AH ) 3) 

< 9 8> Mn(N0 3 ) 2 2f Ni(N0 3 ) 2 # *«»*H Mn-Ni ^-8-*?* ^^4. 0} - 
■M1 NH4(0H) 2 * «7>*M P H« Sl^4. <>H, Mn4 Ni o) 
Mno.75Nio.25(OH) 2 °l ^l^sl^4. 
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1020010031530 o1 , nn , 

2001/12/27 



<99> 



5 A\-o)^^ A}o] ^ g.^. 95 ofl^^o,] _g.^ H 5% 

< 10 °> Li, Mn, Ni £ A1S| W*)7} Li/(Mn+Ni )/Al =1/1/0. 057} Li0H ^ ^ 

^ Mn 0 .75Nio.25(OH) 2 ^ 5% Al-o^sc^-Afcl c o)]^ -g-o«^. js: 0 ] 

t"* nj-lc ^ ANHH ofl^o] afl^j ^ Wat j-. 

50orol)Ai 1QA]7J . ^ ^ 7]# ^^ fe(a . r fJow) ^ 

^ 1*1- <I^*H Li0H» 5<a*M] -8-8- a] a 4. i*> I^b]^ g-^-a- ^-^o.^ 

15*1*1: *tt 2*1- -g^elf- ^a]^4. 

-325 *H4 * # *H *fc LiMn L5 Nio.5Alo.050 4 (off 

stoichiometry) ^ S-^g- ^^tj.. 

<102> ^€ LiMn1.5Nio.5Alo.05O4 *M/#^H)yBl«! #^Hfo)jE tifo] 

tf/&± J£^]» 94/3/3 ffH)^ *H N-^l^l-El^ -g-nflofl oj:^. # o 

^. 1.6cm?! <#^-g- XI2:«J-S4. 

<103> ^3 ^ ^ # ^ 

W 2016 m$ *L91 W *d*l» ^^cf. o M> ^ojto^ m Lipp 6 



42-20 



1020010031530 

#^ «J*]-: 2001/12/27 

<104> ( ^ AH] 4) 

Li, Mn, Ni $ Al^J ^ H ]7h Li/(Mn + Ni)/Al=l/l/ 0 .lo] s]^, Li0H s}- ^ 
^ Mno. 75 Nio. 25 (OH) 2 $ 5% Al-oli-^).o] - ofl^ 3.0^ ^ f 

°v> LilhL5Nio.5Alo.lO4* *Q2*fr ** ^SUfe #7] ^A]o| 14 # 

<106> ( ^ aH] 5) 



<107> 



Li, Mn, Ni $ Al^ ^«)7> Li/(Mn + Ni)/Al=l/l/0.07o) SJ^, Li(W ^ 
Mn 0 .75Ni 0 .25(0H) 2 g 5% Al-o]^ = j^Aj-o] j= ofl^ ^ OJJ ^ xf-g-^oj 

LiMnx.5Nio.5Aio.07O4* ** ^i^i^u^ w ^ AH 14 ^ A 



584. 

<108> 6) 



<109> 



<110> 



<111> 



Mn(N03) 2 4 Ni(N0s) 2 » »<fl *S»SH Mn-Ni *2#a4. o] ^ 

*«M NH 4 (0H) 2 S « W pH» £«4a*. oh, M Ni o| * fl3 ,^ 
Mno.7Nio.3(OH) 2 o] 

5 *«%*| Al-o)^^o lH 95 * W o, ^ MflH 5% 

Li, Mn, Ni $ Al^ ^ y)7 f L,7(Mn+Ni)/Al=l/l/0.0lol 5)^, Li0 H^ 4 
Mno. 7 Nio. 3 (OH) 2 £ 5% A1-o]^^a H H ofln^ .g^ ^ o]# 

a- ^ ^ ^ W5ft4> oH> A1 . oli£SWE ^ ^ , 
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2> ^ ± W 50orojMi 1(>Am ^ ^ ^^ t(a . r fiow) ^ 

^ 1*> LiOH» ^ Amcf lsf 

r ^ ^ = - h ^ - Ll Mni.4Nio.6Al 0 .oi0 4 (off 

stoichiometry) <#-^ ^SJ-gcJ-. 

4^ LiMnj.4Nio.6Alo.01O4 W«/#BjH]yB)« #^£fol- 40] 

94/3/3 s-H N-HIM*^ Mo , ^ ^ ^ # 

*]#o) Lgcmt] €3^ <y=^^- ^issf^cf. 
W 2016 ^ w ^» ^ w ^ LipFg 

^-8-^534. 

<H5> ( ^ AH1 7) 
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<116> 



<118> 



<119> 



Mn(N0 3 ) 2 ^- Ni(N0 3 ) 2 * -g-*fl*H Mn-Ni ^-g-*j£ afla^cf. o) - 
-8-«W NH 4 (0H) 2 1- ^7^H pH# ££^a4. °H, Mn4 Nioj 
Mno. 8 Nio.2(OH)2 0 l 

5 Al-o^^Hs. «n s v # 95 # ^ ^- fl ^ H 5% 

Li, Mn, Ni 5? A1S] ^n] 7 > Li/(Mn+Ni )/A 1=1/1/0. 057} Li0 Hfi|- 
S€ Mno.8Nio. 2 (OH) 2 3? 5% Al-°l^hS^A}. o]= oflEj.^ a»u * 1-S 

2<H*> sooriH lOAi^i *o> ^ 7l# *o^ fe(air flow) Mo| 

I** <H^*h LiOH# M*M| lx> 

-325 44)4 * £ * W o, S ^ o 1J£# ^ LiMn 1 . 6 Nio. 4 Alo.0504(off 
stoichiometry) <#^- tM3*}£4. 

*flS^ LiMnj.6Nio.4Alo.05O4 *#^/4°Jc1/£.^i^# 94/3/3 f^aj=i 

ej* 25^ Al-I^ *H1 100jMn ^ s am ^ ^ 1#o] x 6cm oi oj^o] 
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2016 ^ ^*l-534. oh, 1M LiPF6 

<122> ( ^ A]ofl g) 

<!23> Mn(N0 3 ) 2 4 Ni(N0 3 ) 2 # -MSM Mn-Ni ^l^^uf. oj - 

*«W NH 4 (0H) 2 1- «7>^ P H# a««f584. o]nfl ( Mnsf Ni <=>1 
Mno.74Nio.25(OH) 2 °l ^(^^4. 

5 <§^%^ Al-ol^^^^AfojH jl^. 95 ofl^ofl -§-Sfl*H 5% 

<125> Li, Mn, Ni ^ A12] ^v} 7 } Li/(Mn+Ni)/Al=l/0. 98/0. 027} s\sm, Li0H4 
*fl2:€ Mno.74Ni 0 . 2 5(OH) 2 ^ 5% Al-°]i = S^M H ^l 1 ^ -g-^-g- 

<126> o^*! SOO'C^H 10A]^> ^o> ^ 7]# fco^SKair fJow) 

*1 1*} fl*|el«H LiOH* wgcf> ^ f «o a v # ^o^. 

**W*1 15*1 24 <i^S]# ^Al^^cf. cg*^^ 

-325 ^ * £ * W o, flJE» *t LiMn^sNio.sAlo.oACoff 

stoichiometry) £-!M- ^* r £4. 
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<127> LiMnL4gNio.5Alo.02O4 ^ «-#^/#e)o]^e]^ #^o.ej-o)= uj-o] 

Cj/n^- J£*J*fl# 94/3/3 ^^«]^ *H N-D)1^2jl-E)§ -g-Dflofl ^-C*) # o 

€ ^2^at|.. o) ^ s ^ # 25^1 ^fls] Al-i^ ^<^1 100m ^M|fi 

*l#oj i.6cm<y o o t^ ^j^ef^cf. 

2016 E^. a oi W ^^4. o] n)|, ^o»o s 1M Li p Fg 

<129> * £#JM (morphology) ^ 

*7] ^a H 3 2 «U4 ^ SEMCscanning electron 

microscope) Afca* e la g £ lboJ| 7 ^ ^^g^ £ la ^ 51 i b ofl q-Ef 
vfl ^4 tfo], 30} 1^ m v]Am 

<131> o}^ f ^ AH ] 3 £ y^] 12] ^ _^ 

-°>^ 7 1 EDX ^ (Energy dispersive X-ray Analysis)^- 

^1*H 11 *4* £ 2a, £ 2b £ £ 2 c ofl 4^84. SL 2a £ £ 2b 

^a H ) 3 £) ^ o] ^ H WH cst(cQunt ^ secQnd) 

^sM^u^ ^33. ^ olcf _ £ 2a * £ 2b«l] ufEf^l 

^H) 35] ^ ^Hfe Mn, Ni S A17} £4«H~4| W , £ 2c 4| M-Ef^ 

HlJuI^l IS] ^o]) fe Mn ^ Ni n>ol #7j)^-§- oj- - ol 4> 
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a*. 2 $ 13 XRD(x _ ray diffraction) ^ 

* «M4 XRD 4*0] M * 7A o^ si*}, 2 *A LiMn^Nio.sAlo.osO 4 7f 

u ]^l 1^ LiMm.5Nio.5O4S] ZLtflJL ^ol # g - ol 4 

<133> * nV^] ^ 

*H. -a ^ 4 2( 3 ^ 5^ HUoj] 1SJ 0 ^ _^ 

3*1* O.lCo^ ^ ^ .^.^ ^ ^ 

* tt 4 s 

* O.IC^S -f , 27] ^fi}. ^ -g_et^ 3 ljzf# 
£ 5ofl l4Eflfl«4. £ 5 <>fl M-Hfufl ^ AIo] ^ HUo( x 
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<136> 



capability)* flo^] ^A]ofl 3 g 54 njiiofl 1 * h Uo | 6 ^ 

oJ*G ^3 AH* ^ 11 *4* Jr. 60) i+^tfl 
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34. £ 6ofl 44\H £ol, ^ AH ] 3 $ 5*1 tf= 3^0] A}o]m 

<137> (H]iE6jl 8) 

<^> LiCo0 2 ^ «-*/«Hl^B)« fHeMH 4°J4M£ 

94/3/3 ^h] S *H N-HIH 3_ D)H ^ 0 ^ ^ 

<139> ^ ^ ^ ^ # 2oi6 ^ 

W 3*1* olnfl, S ^0£ 1M LiPF67> ofl^^ ^ 

<140> (HlSofl 9 ) 

<141> Co 3 0 4 4 LiOH» Li/Co^ ^h| # VIS *H o]^ D>ic ^ 

13** uMsi a***m ofl^ M7> ^ ^ M ^ 

<142> 0,0^ 45(rCo)H 10A]l> ^ ^ 7l# _^ ^ 

IN^H Li0H» l*]- Mal^ ftf Wa] 

?! *. 4ic ^ 4A] ^ ^^.. H LiOH-I- Co 3 0 4 4 

<W M* -325 M7la ^ LiCo()2 ^ # 
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LiCo0 2 S-^/SBlHlMBjiffl #^eH- afoini/^ 

^^4. ol ^5^1- 25m Al-S.<U SHI 100m ^s. 

*]-§-<>] 1.6cmtl 4!^ ^4 ^^cf. 

^HH 2016 4°J4 ^o] ^ # ^3^34 olnfl, ^flojjo h. 1M LipFg 

4-8-4534. 

<145> (Uj 57(^1 10) 

LiOH, C03O4 £ AI2O3I- Li/Co/Al^ 1/0.97/0.030] 
*1M: 4ic 44 4lHH ofl^fr HBj-olS «S §H oflE^g. M7 |. 

«ti44 £^-45*4. 

S 450t*W lOA]^- ^ 7)# ^ m 

LiOH* -g-g-Aj^cf. ^q. £nV # Aj-^o^ 

700TC, ^7l# *o]ij^ 5 a)# ^o> 2 ^ ^^Hfcf. ?J 

°W -325 °I]414 oj^ ^ LiCoo.97Alo.03O2 

LiCoo.97Alo.03O2 «^-/i^ H Jy^^j S» ie J. 0 ]e HfO) 

^^1* *§^lsL 94/3/3AS *H N-nfll -g-n)H14 £tf*H 
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^ *M lOO^m ^3. *]#«>1 i.ecmsq ^ o S ^ ^_g_ ^ } 

2016 Ej.«ga] 5EI<y aj-^ ^U]* 
<150> ( ^ A]oj) 9) 

< 151 > Li/Co/Al^ ^1 7 > 1/0.9/0.17}- C03O44 LiOH * 5 *JES) 

Al-^^oln o,)^ ^ ^ ^ ^WlMM ofl^ 

Li0H« -§-§-^1}. 1^ ^ 

t^H, ^ 7 )« fco^fe 2^0,^ 5 A13 *Oj. 2*]. ^4fr LiCo() 9? 

M0.03O2 S3* tM^34. LiCo 0 . 97 AJ 0 . 03 0 2 -325 °\)$°) 41* 

LiCoo.97Alo.03O2 ^^/4^c1/£^^]# #^h) S 94/3/30.^ 

^ 25/fln Al-i^ ^ofl 100 ^ m ^ ^ ]f _ 

°1 1.6cm$! l!£ S ^ 0<H ** ^^4. 4^ ^ o, 
£ B}# t^o^ Aj-g-^c^ 2016 EHio) ^0] ^ 3^ tefScfi 
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°H, *M«l.S.Sfc lMLiPF 6 7f -g-^fl^ ofl^^l y|.iii4|olE4 cH|^ ^ji^jolE 

3 -g-^U/i 4M^4. 
<i54> ( ^ A ]o| 10) 

<156> ( ^ AH n) 

<158> * S^-HTj) ^.^o] J^j^j S.^ 

7a $ 7b# J±3 ^a H ] go] .^ mol 
<160> g:^ ^ AH1 9> HlJ20fl g ^ HliaoJ1 ^ ^ ^ iq 

oi) M-eH$4. £ 10 o| JL ^ f ^ H 9af H]jao( g ^ ^ 

te 51^ 44tfo_4-, Bj^i m CoxA1()4 ^^M- 

^ fl4. 4eH, Al sl* -§-ojj # Af ^ H A1 ^ £W L . Co02£] 
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1 SH flo^. ^7l-£fl -g-JHH Mg , Al, Co, K. Na, Ca, Si, 

Ti, Sn, V, Ge, Ga, B, As, Zr, Ni , Mn, Cr, Ge, Sr, V, Sc, Y, La, Ce, Pr, Nd, 
Pm, Sn, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, 
Bk, Cf, Es, Fm, Md, No, Lr ^ o^o] o]^o]^\ ^-d\]Aj a}e»s^ ^o] 

3] 

*fl 1 %H] flO^, A o V 7 ) t=3g _g.oJ>0. ^ ^ ^ 

4] 

711 1 *<H *l°H. A <M ^ «fi #^ «a m, ^ s eg 

, ^ s"— €S #^ * oj s O]-^^] sj-Uf oj-tf ^ 

$91 43, 
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[^t 1 * 5] 

93. 0)^.0]^ ^-o])Aj ^O] ^ 

[ 1] 

Li x Mn 1 - y M' y A2 
[ 2] 
Li x Mni- y M' y 0 2 - z A z 
[ ^W-q 3] 
Li x Mn 2 0 4 - z A z 
[ 5j-*H 4] 
Li x Mn2- y M' y A4 
[ 33-«H0 5 ] 

Li x Mi- y M' y A2 
[ 6 ] 
Li x M0 2 - z A z 

[ ^-^H 7] 
Li x Ni 1 - y Coy0 2 - z A z 
[ 8] 
Li x Ni 1 .y_ z Co y M , z A ff 
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[2j-*H 9] 
Li xNii-y-zMnyM'jAff 

(#7] A 1 °fl x 1 , 0.95 <x £1.1, 0 <y <0.5, 0 <z <0.5, 0 < 
* <2o]jx, M ^ Ni ^ CoolJl, M '* Mg, Al. Co, K, Na, Ca, Si, Ti, Sn, V, 
Ge, Ga, B, As, Zr, Ni , Cr, Ge, Sr, V, Sc. Y, La, Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, 
Fm, Md, No g Lr 3. °)^o]£ ^o)]^ ^ o]SL ^ ±0 ) Jly w ^ 

Mg, Al, K, Na, Ca, Si , Ti , Sn, V, Ge, Ga, B, As, Zr, Mn, Cr, Ge, Sr, V, Sc, 
Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, 
U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No 5? Lr^ o]^^ &<%tf ^eh £ ] - 
#±oW f A ^ 0, F, S ^ PsL °}^ojx\ eofl ^ A de!£] ^ €io] 

4.) 

6] 

^ 1 1H fl<>H. #7] ^BJ ^^o. 40Q ^ 50oro]]Ai g ^ 2QA) ^ 

m ^}*}5i, 700 ifl*l 900 t4H lOA)^ tfl^l 30A]tF *oj 2 *f *H*Rr 
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